Role of tissue kallikrein in response to flow in mouse resistance arteries.
Tissue kallikrein, an essential enzyme in the formation of vascular kinins, contributes to flow-dependent dilatation (FDD) in large arteries. We hypothesized that the vascular kinin-kallikrein system may be involved in shear stress signalling in small resistance arteries, which have a key role in the systemic regulation of blood pressure. To investigate the role of the vascular kallikrein-kinin system in mesenteric resistance arteries of mice during acute changes in blood flow. Arteries from wild-type mice (TK) and mice lacking tissue kallikrein (TK) were mounted in an arteriograph for the recording of changes in outer diameter during step increases in flow rate. Responses to phenylephrine, acetylcholine or sodium nitroprusside were not different between the two strains. FDD was significantly reduced in arteries of TK mice compared with that in mesenteric arteries of TK mice exposed to phenylephrine (P = 0.04). FDD was no longer different between TK and TK mice when experiments were performed in the presence of the nitric oxide synthase (NOS) inhibitor N-nitro-l-arginine methyl ester (l-NAME; P = 0.26), l-NAME plus diclofenac (P = 0.73), or l-NAME plus diclofenac plus potassium chloride (P = 0.31), indicating that inactivation of tissue kallikrein preferentially affects the contribution of nitric oxide to flow response. However, expression of endothelial NOS was comparable between TK and TK mesenteric arteries. Finally, the bradykinin B2 receptor antagonist, HOE-140, significantly decreased FDD in TK but not in TK arteries (P = 0.03 and P = 0.82, respectively). These results demonstrate the specific role of the tissue kallikrein in flow-induced dilatation, which is mediated by nitric oxide and bradykinin B2 receptor activation in resistance arteries.